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to a wire or plug, wherein the angular end section has an
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tact pin has a round end section that is opposite the angular
end section and that is designed for soldering to a circuit
board. The round end section has a cross-section that is
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1
CONTACT PIN

BACKGROUND OF THE INVENTION

The invention relates to a contact pin having an angular
end section that is designed in particular for connecting to a
wire or plug, wherein the angular end section has an angular
cross-section.

In the case of contact pins that are known from the prior
art, in particular solder pins, the problem has been recog-
nized that as the temperature of a contact pin that is being
soldered to a circuit board changes, in particular as a result
of thermal expansion of mutually different materials, wire-
drawn contact pins that have a square or rectangular cross-
section can cause a weakening of the solder site as a result
of grooves occurring in the solder in the region of the
aperture.

SUMMARY OF THE INVENTION

In accordance with the invention, the contact pin of the
type mentioned in the introduction has a round, preferably
rounded, end section that lies opposite the end section and
is designed for the purpose of being soldered to a circuit
board, wherein the cross-section of the round end section is
embodied in a circular manner at least in sections of the
periphery. The round end section provides the advantage
that—in comparison to a corner in the end section—grooves
are not formed in the solder. It is of further advantage that
a solder connection between the contact pin and the circuit
board cannot be damaged, in particular interrupted, which
increases the reliability of the solder connection by means of
the contact pin.

It is preferred that the round end section is produced by
means of re-shaping, in particular by means of stamping, an
angular end section, in particular an angular wire. The
angular end section has for example a square or rectangular
cross-section.

By means of the re-shaping process, in particular stamp-
ing process, a wire that has a rectangular or square cross-
section and is in the form of bar stock or rolled material can
be cut into contact pins that are formed in each case from a
longitudinal section of the wire. The contact pin can con-
sequently be produced in an advantageous manner from an
angular wire, for example from a raw wire that is bar-shaped
or is wound onto a spool.

The contact pins can be re-shaped in a circular manner
with the end section that is provided for soldering purposes,
which advantageously only requires the use of one further
tool. Prior to being re-shaped in a circular manner, a
diameter of the previously angular end section can be
reduced by means of a punching process. Once the round
shape has been produced, the contact pin can be inserted—
by way of example by a pick-and-place machine—into an
aperture of a circuit board.

The aperture can be produced by way of example by
means of a rotary-bit drilling process, a laser drilling process
or by means of a die-cutting process.

In a preferred embodiment, the contact pin comprises a
connecting section that is formed from a longitudinal section
of'the contact pin and connects the angular end section to the
round end section, wherein a diameter of the connecting
section is tapered along a longitudinal extension of the
contact pin from the angular end section towards the round
end section. The contact pin thus comprises in the region of
the connecting section a cross-section that tapers towards the
round end section. In an advantageous manner, the tapering
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connecting section avoids a sharp edge as the transition from
the angular end section to the round, in particular rounded,
end section.

The angular, in particular rectangular or square, end
section is preferably designed for connecting to a plug in
particular a connector strip or a male multipoint connector.
The plug or the connector strip comprises for this purpose at
least one bushing that is designed for holding the end section
of the contact pin in an at least in part force-fit manner and
electrically contacting said end section of the contact pin.

In a preferred embodiment, the cross-section of the round
end section is embodied in a circular manner. This round
shape renders it possible to insert the round end section
advantageously in a simple manner into the aperture of the
circuit board.

In a different embodiment, the cross-section of the round
end section is embodied in an elliptical manner. This ellip-
tical shape renders it possible, in the case of an aperture that
has a round cross-section, to form a gap between the round
end section of the contact pin and a wall of the aperture, into
which gap liquid solder can flow, in an advantageous manner
at two mutually opposite surface regions of the round end
section, which regions comprise a greater radius of curvature
than two surface sections that are arranged adjacent thereto
in the circumferential direction and have a smaller radius of
curvature.

In a preferred embodiment, the cross-section of the round
end section has a wavy peripheral contour. It is preferred that
rounded webs are formed in the circumferential direction
along the longitudinal extension and a radially inwards
extending groove is formed in each case between said webs.
As a consequence, a gap of a predefined size can be formed
between the contact pin and a cylinder wall of the aperture
in an advantageous manner in the region of the groove
between two webs. The rounded areas of the webs can in
each case contact the cylinder wall. Liquid solder can be
drawn in between the webs in the region of the groove by
means of capillary action into the gap that is formed between
the webs.

The size of the gap between the contact pin and a cylinder
wall of the aperture of the circuit board can thus be fixed in
a precise manner. An optimum gap size can be determined
by way of example in an empirical manner depending upon
the solder that is being used.

The size of the gap is further advantageously to a great
extent not dependent upon a positioning of the contact pin in
the aperture since the webs in each case form a contact point
against the wall of the aperture.

In a preferred embodiment, at least three webs and three
grooves are formed along the longitudinal extension of the
round end section. As a consequence, the contact pin can be
advantageously centered in a precise manner in the aperture.

In a preferred embodiment, the grooves are formed in
each case for the purpose of generating a capillary action for
liquid solder against a wall of a circular cylindrical aperture
of the circuit board, which wall contacts the webs. As a
consequence, liquid solder can be drawn in an advantageous
manner into the gap in the region of the groove. It is thus
possible to produce a reliable solder connection and conse-
quently also a reliable electrical contact between the contact
pin and the circuit board. The aperture comprises for this
purpose a metal layer by way of example in the region of the
wall of the aperture. The metal layer can be formed by way
of example by means of a galvanizing process. The metal
layer can be formed in a different embodiment by means of
a sleeve or a rivet.
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The invention also relates to a circuit board having at least
one contact pin of the type previously described. It is
preferred that the circuit board comprises at least one
aperture that has a circular cross-section and the contact pin
that has the round end section is arranged in said aperture.
It is further preferred that the contact pin is soldered to the
circuit board at least in the region of the round end section.
The solder connection can be produced by way of example
by means of a solder wave bath.

The invention also relates to a method for connecting a
contact pin, in particular a contact pin in accordance with the
previously described type, to a circuit board. In the case of
the method for connecting a contact pin, in particular a
contact pin in accordance with the previously described
type, to a circuit board, a cross-section that is embodied in
a circular manner at least at one section of the periphery is
produced by means of re-shaping the angular end section at
an end section of a wire that forms the contact pin and
comprises in particular a square cross-section. In the case of
the method, it is preferred that at least one web that is
embodied by the corner of the cross-section is re-shaped in
a circular manner. It is further preferred that the contact pin
having the re-shaped end section is inserted into an aperture
of the circuit board and soldered in said aperture.

It is preferred that the size of the cross-section of the end
section is reduced prior to the re-shaping process by means
of a punching process. As a consequence, the rounded end
section can have a smaller diameter than if the process step
of stamping were not performed.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention is described hereinunder with reference to
figures and further exemplary embodiments. Further advan-
tageous embodiments are evident from the features
described in the figures and in the dependent claims.

FIG. 1 illustrates—schematically—an exemplary
embodiment for a contact pin having a rounded end section
that is produced from a square wire by means of punching
or previously stamping in order to reduce the size of the
cross-section;

FIG. 2 illustrates—schematically—with reference to
cross-sectional representations, a method for producing the
contact pin that is illustrated in FIG. 1;

FIG. 3 illustrates—schematically—in a lengthwise view,
the contact pin illustrated in FIG. 1;

FIG. 4 illustrates—schematically—a variant of a rounded
end section of a contact pin that is illustrated in a lengthwise
view in FIG. 5;

FIG. 5 illustrates—schematically—a contact pin in a
lengthwise view, the cross-section of the end section of said
contact pin being illustrated in FIG. 4;

FIG. 6 illustrates—schematically—a variant for a cross-
section of an end section of a contact pin having webs and
grooves formed along a longitudinal extension;

FIG. 7 illustrates—schematically—a variant for a cross-
section of an end section of a contact pin having webs and
grooves formed along a longitudinal extension, wherein the
grooves have a radially outwards convex curvature.

DETAILED DESCRIPTION

FIG. 1 illustrates—schematically—an exemplary
embodiment for a contact pin 1. The contact pin 1 comprises
an end section 3 that is designed for connecting to a plug, in
particular a plug connector. The end section 3 extends along
a longitudinal axis 10 of the contact pin 1. The contact pin
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1 also comprises an end section 7 that lies opposite the end
section 3 that is illustrated in part in FIG. 1. The end section
7 transforms into an end 9 that is formed in a tapering
rounded manner. As a consequence, the contact pin 1 can be
inserted with the end section 7 into a circuit board 20, in
particular into an aperture 25 of the circuit board. The
aperture 25 is provided in the region of a wall of the aperture
25 with a metal layer 22. The metal layer 22 can be formed
by way of example by means of a metal sleeve or a metal
layer that is produced by means of a galvanizing process.
The design of the end section 7 that tapers towards the end
9 facilitates advantageously the process of inserting the end
section 7 into the aperture 25 of the circuit board 20.

The contact pin 1 is embodied in the region of the end
section 3 with a square cross-section. A connecting section
5 extends between the end section 3 and the end section 7
and in said connecting section a diameter of the contact pin
1 tapers towards the commencement of the end section 7.
The contact pin 1 has a round cross-section in the region of
the end section 7. Two section lines 15 and 17 are illustrated.

FIG. 2 illustrates—schematically—a method for produc-
ing the contact pin that is illustrated in FIG. 1. The figure
illustrates a cross-section in the region of the section line 15
of the contact pin 1 that is illustrated in FIG. 1. The figure
also illustrates the edge of the aperture 25 in a plan view. The
aperture 25 in this exemplary embodiment is formed by
means of a circular cylindrical bore. Prior to re-shaping the
end section 7 to form an end section 7 with a rounded
cross-section, the cross-section of end section 7 is the same
shape as the end section 3. After the cold re-shaping process,
by way of example after stamping the end section 7, the end
section has a round cross-section. The end section 7 can be
further reduced in size by means of a stamping process prior
to the re-shaping process for the purpose of reducing the size
of a diameter. By virtue of being re-shaped in a circular
manner, the end section 7 has a smaller diameter than the
end section 3, in particular the diagonal of the end section 3
from one corner to an opposite lying corner.

The aperture of the circuit board 20 in FIG. 1 can
therefore be selected in an advantageous manner to be
smaller than when the end section has an angular cross-
section. This is illustrated by the aperture 26 that is repre-
sented by the broken line, which aperture can be provided in
the circuit board 20 in place of the aperture 25. As a
consequence, it is possible to simplify a circuit board layout
more easily since in the case of a smaller aperture 26 more
circuit board surface area is available for conductor tracks in
comparison to an aperture 25 that has a larger diameter.

FIG. 3 illustrates—schematically—in a lengthwise view,
the contact pin previously illustrated in FIG. 1. The figure
illustrates the longitudinal axis 10, the end section 3 for
connecting to a plug, the connecting section 5 and the end
section 7 for inserting into an aperture, in particular the
aperture 25 of the circuit board 20 in FIG. 1. The contact pin
1 has in the region of the end section 3 an edge length 47 that
in this exemplary embodiment amounts at least to or is
precisely 0.5 mm. The contact pin 1 has in the region of the
end section 7 a diameter 48 that is by way of example equal
to half the length of a diagonal of the square cross-section of
the end section 3. The contact pin 1 is formed in the region
of the end 9 in a tapering rounded manner.

FIG. 4 illustrates—schematically—an exemplary
embodiment for a contact pin 2. The contact pin 2 com-
prises—in a similar manner to the contact pin 1—an end
section 3 having a rectangular cross-section. The contact pin
2 comprises—in a different manner to the contact pin 1—an
end section 8 that is designed for the purpose of being
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soldered in a aperture of a circuit board, in particular the
aperture 25 of the circuit board 1 in FIG. 1. The end section
8 has a cross-section that has a wavy peripheral contour. As
a consequence, three webs, namely a web 32, a web 34 and
aweb 36, are formed in the end section 8 and grooves extend
between said webs along the longitudinal axis 10 that is
illustrated in more detail in FIG. 5. The groove 31 extends
between the web 32 and the web 36, the groove 30 extends
between the web 32 and the web 34 and the groove 33
extends between the web 34 and the web 36. If by way of
example the web 32 and the web 34 abut against the wall of
the aperture 25 in the region of one end, then space still
remains in the groove 30 between the webs 32 and 34 and
liquid solder that is flowing in said groove by means of
capillary action can be drawn into the gap that is formed
between the groove 30 and the wall of the aperture 35.
Mutually adjacent webs of the end section 8 face radially
outwards in each case at an angle of 120°. The diameter at
a periphery that spans the webs 32, 34 and 36 in a circular
manner amounts to 0.35 mm in this exemplary embodiment.
A longitudinal axis 10 is located at the center of the
cross-section of the end section 8.

FIG. 5 illustrates—schematically—a contact pin 2 in a
lengthwise view, the cross-section of the end section 8 of
said contact pin being illustrated in FIG. 4. The length of one
edge of the rectangular cross-section in the region of an end
section 3 amounts in this exemplary embodiment at least to
or is precisely 0.5 mm. The end section 8 in this exemplary
embodiment is produced together with a connecting section
5 by means of a stamping re-shaping process. The end
section 3, the connecting section 5 and the end section 8
extend in each case along a longitudinal axis 10 of the
contact pin 2.

FIG. 6 illustrates—schematically—an exemplary
embodiment for a cross-section of an end section 11 that
forms the end section for inserting into an aperture of a
circuit board of a contact pin 2 in place of the end section 8.
A longitudinal axis 10 is located at the center of the
cross-section of the end section 11. The figure illustrates the
aperture 25 in which the end section 11 is arranged. The end
section 11 has a wavy peripheral contour in the cross-
sectional view. As a consequence, webs that extend with a
curvature in a radially outwards manner are formed along a
longitudinal axis 10. A groove extends between mutually
adjacent webs along the longitudinal axis 10. The web 45
and the groove 43 are illustrated in an exemplary manner.
The figure also illustrates a spacing 40 from a groove that
extends radially inwards and is enclosed in the circumfer-
ential direction by two mutual adjacent webs.

The broken line represents the wall of the aperture 25 that
can contact by way of example the mutually adjacent webs.
The spacing 40 is created by means of which a gap is formed
in which liquid solder can flow. The end section 11 com-
prises six webs and six grooves in this exemplary embodi-
ment.

FIG. 7 illustrates—schematically—an exemplary
embodiment for an end section 12 that can be formed in
place of the end section 8 of the contact pin 2. A longitudinal
axis 10 is located at the center of the cross-section of the end
section 12. The end section 12 comprises 4 radially outwards
facing webs, of which web 39 is illustrated in an exemplary
manner. A groove extends radially inwards between two
mutually adjacent webs in the circumferential direction. The
cross-section of the groove in this exemplary embodiment
has a convex shape that extends radially outwards. The
convex shape has by way of example a radius of curvature
that corresponds to the radius of curvature of the circular
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cylindrical aperture 25. Thus, it is possible in an advanta-
geous manner to produce an arrangement comprising a
circuit board having at least one aperture 25 and at least one
contact pin 2, wherein the end section 12 is arranged in the
aperture 25. The figure also illustrates a spacing 41 that
remains constant at the peripheral section and the groove 38
extends on said peripheral section towards a wall, illustrated
by the broken line, of the aperture 25, which wall contacts
mutually adjacent webs. As a consequence, a gap is formed
that has a predetermined width that corresponds to the
spacing 41, into which liquid solder can flow. The spacing
41 can be dimensioned by way of example in such a manner
that a capillary action for a liquid solder is greatest at a
predetermined solder temperature. The groove 38 can only
be completely filled with solder in this manner advanta-
geously along the circumferential direction in the cross-
section. This embodiment is based on the knowledge that
liquid solder can no longer flow into excessively large or
particularly fine gaps owing to a lack of capillary action or
rather owing to its surface tension. A capillary action is
reduced in particularly large gaps in comparison to the gap
with the optimum spacing 41.

What is claimed is:

1. A contact pin (1, 2) having an angular end section (3)
that is configured for connecting to a wire or plug, wherein
the angular end section (3) has an angular cross-section, and

the contact pin (1, 2) has a round end section (7, 8, 11, 12)

that lies opposite the angular end section (3) and is
configured to be soldered to a circuit board (20),
wherein a cross-section of the round end section is
embodied in a circular manner at least in sections of a
periphery,

wherein the contact pin (1, 2) is formed from a raw wire

with an angular cross-section, wherein the angular end
section (3) corresponds to the angular cross-section of
the raw wire and the round end section (7, 8, 11, 12) is
re-shaped from an angular end section of the raw wire.

2. The contact pin (1, 2) as claimed in claim 1,

characterized in that

the contact pin (1, 2) comprises a connecting section (5)

that is formed by means of a longitudinal section of the
contact pin, which connecting section connects the
angular end section (3) to the round end section (7),
wherein a diameter of the connecting section (5) along
a longitudinal extension (10) of the contact pin (1, 2)
tapers from the angular end section (3) towards the
round end section (7).

3. The contact pin (1, 2) as claimed in claim 1,

characterized in that

the cross-section of the round end section (7) is embodied

in a circular manner.

4. The contact pin (1, 2) as claimed in claim 1,

characterized in that

the cross-section of the round end section is embodied in

an elliptical manner.

5. The contact pin (1, 2) as claimed in any claim 1,

characterized in that

the cross-section of the round end section (8, 11) has a

wavy peripheral contour.

6. The contact pin (1, 2) as claimed in claim 5,

characterized in that

at least three webs (32, 34, 36, 39, 45) and grooves (30,

31, 33, 38, 43) are formed along a longitudinal exten-
sion (10) of the round end section (8, 11, 12).
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7. The contact pin (1, 2) as claimed in claim 6,
characterized in that
the grooves (43) are formed in each case for generating a
capillary action for liquid solder against a wall of a
circular cylindrical aperture (25) of the circuit board
(20), which wall contacts the webs (39).
8. A circuit board (20) having at least one contact pin (1,
2) as claimed in claim 1,
characterized in that
the circuit board (20) comprises at least one aperture (25)
that has a circular cross-section, in which the contact
pin (1, 2) is arranged with the round end section (7, 8,
11, 12).
9. The contact pin as claimed in claim 1, wherein the
angular end section (3) has a square, cross-section.
10. The contact pin (1, 2) as claimed in claim 1,
characterized in that
the round end section (7, 8, 11, 12) is produced by means
of stamping an angular end section of the raw wire.
11. A method for connecting a contact pin (1, 2) to a
circuit board (20), the method comprising:
providing a raw wire with an angular cross-section;
forming the contact pin from the raw wire, wherein an
angular end section (3) of the contact pin corresponds
to the angular cross-section of the raw wire;
forming a re-shaped round end section (7, 8, 11, 12) of the
contact pin that lies opposite the angular end section (3)
by re-shaping the angular cross-section of the raw wire
so that the re-shaped round end section of the contact
pin has a circular cross-section at least on one periph-
eral section;
inserting the re-shaped round end section (7, 8, 11, 12)
into an aperture (25) of the circuit board (20); and
soldering the re-shaped round end section into said aper-
ture.
12. The method as claimed in claim 11,
characterized in that
the re-shaped round end section (7, 8, 11, 12) is produced
by means of stamping an angular end section of the raw
wire.
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13. The method as claimed in claim 11,

characterized in that

the contact pin (1, 2) comprises a connecting section (5)
that is formed by means of a longitudinal section of the
contact pin, which connecting section connects the
angular end section (3) to the re-shaped round end
section (7), wherein a diameter of the connecting
section (5) along a longitudinal extension (10) of the
contact pin (1, 2) tapers from the angular end section
(3) towards the re-shaped round end section (7).

14. The method as claimed in claim 11,

characterized in that

the cross-section of the re-shaped round end section (7) is
embodied in a circular manner.

15. The method as claimed in claim 11,

characterized in that

the cross-section of the re-shaped round end section is
embodied in an elliptical manner.

16. The method as claimed in any claim 11,

characterized in that

the cross-section of the re-shaped round end section (8,
11) has a wavy peripheral contour.

17. The method as claimed in claim 16,

characterized in that

at least three webs (32, 34, 36, 39, 45) and grooves (30,
31, 33, 38, 43) are formed along a longitudinal exten-
sion (10) of the re-shaped round end section (8, 11, 12).

18. The method as claimed in claim 17,

characterized in that

the grooves (43) are formed in each case for generating a
capillary action for liquid solder against a wall of a
circular cylindrical aperture (25) of the circuit board
(20), which wall contacts the webs (39).

19. The method as claimed in claim 11,

wherein the angular end section (3) has a square, cross-
section.

20. The method as claimed in claim 11,

characterized in that

the circuit board (20) comprises at least one aperture (25)
that has a circular cross-section.
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